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UNI TED STATES OF AMERI CA

NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COMWM TTEE ON NUCLEAR WASTE ( ACNW
135TH MEETI NG
+ + + + +
VEDNESDAY,
JUNE 19, 2002
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Advi sory Conmm ttee net at 8:30 A M AT
the Nuclear Regulatory Conm ssion, Two Wite Flint
North, Room T2B3, 11545 Rockville Pike, Dr. George M

Hor nber ger, Chairman, presiding.

COW TTEE MEMBERS PRESENT:
GEORGE M HORNBERCER, Chai r man
RAYMOND G WMER, Vi ce Chai rman
B. JOHN GARRI CK, Menber

M LTON N. LEVENSON, Menber
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P-ROCEEDI-NGS
8:30 A M

CHAI RVAN HORNBERGER: The nmeeting wll
conme to order. This is the second day of the 135th
nmeeting of the Advisory Commttee on Nucl ear Waste.
My name is George Hornberger, Chairman of the ACNW
The other Menbers of the Committee present are:
Raynond Wner, Vice Chairman; John Garrick and M| ton
Levenson.

Today, the Commttee will (1) hear from
the NRC staff on comments received on the Rul emaki ng
Plan and Advanced Notice of Proposed Rul enmaking:
Ent onbment Options for Power Reactors, although there
wi Il be an anmendnent to that. We'Ill hear about that
upon i ntroduction. (2) Hearing presentations fromthe
NRC and CNWRA staff on issues and activities rel ated
to the projected performance of waste packages in the
proposed high-1evel waste repository at Yucca
Mountain. (3) Discuss elenents of aletter report on
the Yucca Mountain Review Plan, Revision. (4)
Continue its discussion of other proposed reports.

Howard J. Larson i s the Desi gnated Feder al
Oficial for today's initial session.

This neeting is being conducted in

accordance with the provisions of the Federal Advisory
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Conmittee Act. W have received no witten conments
or requests for tine to make oral statenents from
menbers of the public regarding today's sessions.
Shoul d anyone wi sh to address the Committee, please
make your wi shes known to one of the Comrmittee staff.
It is requested that speakers use one of the
m crophones, identify thenselves and speak wth
sufficient clarity and volune so that they can be
readily heard.

kay, so as | had indicated just a nonent
ago our first topic is going to be the entonbnent
option for deconm ssioning power reactors and the
cogni zant nenber of the ACNW for this topic is Ray
Wner, so |l will turn the neeting over to Ray.

VI CE CHAI RVAN WYMER: Thank vyou. The
busi ness of entonbnent of decomm ssioning power
reactors is one that is a subject of discussion and
concern to the ACNW for quite sonme tine. We' ve
witten a letter on it and we have a commt fromthe
staff to keep us updated and keep us current on the
status and | understand that what we're going to hear
this norning is just that. It's a current status
report, where we stand and where we're going in the
future and Stephani e Goddard-Bush is going to tell us

al | about that.
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DR. BUSH GODDARD: Good nor ni ng.

VI CE CHAIl RMVAN WWVER:  Bush- Goddar d, sorry.

(Laughter.)

DR. BUSH GODDARD: As Dr. Wmer said, ny
name i s Stephani e Bush-Goddard and I will be giving
you an updat e and next steps on ent onbrent options for
decomm ssi oni ng power reactors.

(Sl'ide change.)

DR BUSH GODDARD: | have five issues on
t he agenda today. "1l go over NRC papers and
activities, a kind of background that led us into
rul emeking. 1'Il go over the rul emaki ng options and
the Advanced Notice of Proposed Rul emaking issues.
Then 1'1l tal k about sonme of the stakehol ders' views
and comments from the Advanced Notice of Proposed
Rul emaki ng, and end with the staff reconmendati ons.

(SI'ide change.)

DR. BUSH GODDARD: So I'll begin wth NRC
papers and activities. To refresh your nenory, in
1997, the Comm ssion requested that the staff
determne the viability of an entonbed facility. As
a result, SECY 98-099 was devel oped. The Ofice of
Research provided the results of this study and the
results was that entonbnent was a viable process.

Also, in 1999, the O fice of Research solicited
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st akehol ders' views in a public workshop hel d here.
And fromthat SECY 00-0129 was Wrkshop Fi ndi ngs and
Recomendations. |In that paper, there was a sumary
of views and issues that were raised in the workshop
and a reconmendati on was that the staff should gointo
rul emaki ng. That resulted in the |ast SECY here and
t hat paper was published or sent to the Comm ssion in
June of last year. There was a rul emaki ng plan and an
Advanced Notice of Proposed Rul emaking.

The Advanced Noti ce of Proposed Rul emaki ng
was published for a 75-day comrent period. However,
in the rulemking plan and the Advanced Notice of
Proposed Rul emaking, there were three options.

(Sl'ide change.)

DR. BUSH GODDARD: The first option was to
do nothing, to maintain the status quo, to keep the
60- year decommi ssioning tine frane i n pl ace and handl e
ent onbnment on a case-by-case basis.

The second option was to extend the
decommi ssi oni ng deadl i ne beyond the 60 years and to
clarify the difference between engi neered barriers and
institutional controlsinterns of their effectiveness
in protecting the public.

And the third option was to create a new

license type, to provide for an entonbed facility
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whi ch woul d be a new type of disposal |icense.

(Sl'ide change.)

DR. BUSH GODDARD: Fromthe three options
we also had five different issues that were also
published in the ANPR and we requested stakehol der
i nput . For exanple, we asked about whether the
regul ati ons were adequate and if not, what changes
wer e needed.

We solicited about stakehol der views on
types and capabilities of engineered barriers.

We solicited input on how to di spose of
GICC wast e, whet her we shoul d renove it or entonbnent.

What were the views of the states and what
were their roles?

Lastly, if any |licensee planed to entonb
their plant, when would they do it?

(SI'ide change.)

DR. BUSH GODDARD: So fromthose i ssues we
recei ved 19 coments and | have listed there we had 6
states, 8 licensees, NEI, EPA, CRCPD Conmttee. W
had a conpact and a private citizen

Overall, there was no clear consensus.
There were nmany caveats suggested for all three
options. Two commenters, New York State and Kansas

favored Option 1, but nost |icensees favored Option 2
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with some caveats and Washington State was the only
commenter that advocated for Option 3.

(SI'ide change.)

DR.  BUSH GODDARD: So from the working
group and nmanagenent di scussions, as well as | ooking
at the NPR, we deci ded to defer the rul emaki ng and t he
reasoning behind that is that current regulations
don't explicitly permt entonbnent, but they don't
preclude it either. So entonbed facilities could be
addressed on a case-by-case basis. Also, if
decommi ssi oni ng takes | onger than 60 years, then the
CElI S may have to be revisited.

A third reasoning was that the roles of
t he Departnent of Energy and the states were uncl ear
as they relate to GICC. The states that comented
noted that they have a regulatory role in this case
and that entonbing greater than Class C wastes in a
reactor plant would adversely inpact the |owleve
regi onal waste conpacts.

Anot her reason was that although sone
licensees stated that they would like to have an
entonbnent, as an option, the decision was not
i mm nent by any neans. And finally, given the fact
that there's no i medi ate need to an ent onbed opti on,

we | ooked at NRC priorities.
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As you may know, we are working on Yucca
Mountain and anticipate many nore activities rel ated
to physical security and the control of radioactive
materi al s.

Sonme of this will inpact the regul atory
framework for an entonbed facility.

(Sl'ide change.)

DR BUSH GODDARD:. So finally, our next
steps. Well, the staff is working on a SECY paper
transmtting our recomrendation which is to defer
rulemaking to the Commission and this should be
conpleted in Cctober of this year. The O fice of
Research is currently looking at the structural
capabilities of concrete. The study is scheduled to
be conpleted in about three years. There's continual
interaction with the stakeholders on an entonbnent
option through conferences and foruns and in the
meanti me we continue to | ook at what we need to create

a perforned-based regul atory franework.

Thank you.
VICE CHAIRVAN WYMER: Thank you,
Stephanie. That brings us up to date pretty well. It

seens just my offhand inpression, this seens |like a
sensi ble course since there's no current plan by

anybody t hat we know f or ent onbnent and nost everybody
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is going other reactor operators and utilities are
going to the 20-year extension for the Ilicensing
application and i f anythi ng does conme up with respect
to entonmbment it will be an individual case that can
be handl ed on a case by case basis. Everything you' ve
sai d seens very reasonable to ne.

Let me ask for coments from here.
CGeor ge?

CHAI RVAN  HORNBERGER: I  don't have
anyt hi ng.

VI CE CHAl RVAN WMER:  John?

MEMBER GARRI CK:  The only thing | would
ask is was there anything particularly interesting
that canme out of the public comments that had a heavy
i nfluence on the actions you' ve taken?

DR.  BUSH GODDARD: | think the biggest
thing was that there was no inmmediate need. W did
have two questions in the ANPR that specifically said
how many |icensees would |like to do entonbnent, when
and when would they like to doit? There are a | ot of
di fferent caveats. They said, you know, we would |i ke
-- we don't necessarily want to maybe do ent onbnent,
but we want that option. O, it wll depend on cost
and you know, the availability of low |evel waste

sites.
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So the big issue, | think, that cane out
of the comments was that there was no i medi at e need.

MEMBER GARRI CK:  |Is there nmuch expression
of interest at this point fromthe licensees in this
approach in the entonbnment approach?

DR.  BUSH GODDARD: Well, we had eight
licensees to coment and we also had the industry,
NEI . | would say that it's not a high priority for
t hem based on the nunber that commented.

MEMBER GARRI CK: kay, thank you.

VI CE CHAI RMVAN WMER: M It, do you have
any questions or cormments? How about the staff, does
anybody around the table here want to -- Sher?

DR.  BAHADUR: St ephani e, you nentioned
that in the rulenmaking options there were three
options, either maintain the status quo, or anend the
50.82 or create a new |license type.

Could you just tell us, maybe what were
the pros and cons of each one of these options were?

DR BUSH GODDARD: Yes. The first one was
to maintain the status quo. A big pro was that the
status quo already permtted entonbnent. You have 60
years to deconm ssion, but it is a regulation.

Aconis that if you need to go beyond the

60 years, you m ght have to apply for an exenption, so
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t hat means regul ati ng by exenption.

As far as Option 2 which was to anend the
60-year time franme, a pro for that woul d be you woul d
not necessarily have to regul ate by exenption, but a
di sadvant age of that is that you m ght have to revisit
the CEIS. It's nmore resources than Option 1, of
course, because you're anending a regulation. It
coul d be nore resources to the |icensee, dependi ng on
how you | ook at than Option 1

Option 3 was to devel op maybe a new part
or a new type of license. The pro for that was that
it could possibly handl e t he di sposal GICC waste. The
Comm ssi on requested that we | ook at di sposal of GICC
waste in an entonbed facility and the only way that we
could do that under the -- develop that was that the
facility had to be Iicensed because GICC has to be in
sone type of licensed facility. So Option 3 was nore
a way of how we coul d di spose of GICC, so that was the
big pro for that.

However, the negative part of Option 3 was
that it required a |lot of staff resources to devel op
a new part. It was nore expensive to the |icensees
than Option 1 and 2.

DR. BAHADUR. So in the public coments,

of course, you had no cl ear consensus one way or the
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other, but | noticed that at |east six people, six
comments favored Option 2.

DR. BUSH GODDARD:  Yes.

DR, BAHADUR: Is there a reason why --
although it's not a priority fromour point of view,
also from the |icensees, but did they nention any
reason why they were favoring Option 2?

DR. BUSH GODDARD: Yes. The majority of
st akehol ders that favored Option 2 were |icensees and
NEI. And Option 2 fromtheir standpoint, they felt
they do unnecessary burden. It was cheaper than
Option 3, but it gave them a little bit nore
flexibility than Option 1.

| guess those were the big two issues.
And also, cone to think of it, they wanted the
Department of Energy to take GICC waste. They didn't
really want to have to deal with it.

DR. BAHADUR But that's true even if you
go the status quo.

DR, BUSH GODDARD:  Yes.

DR BAHADUR: G eater than Cass C would
be the DCE' s responsibility.

DR.  BUSH- GODDARD: That's right, but |
guess the problemthey had with Option 1 was that they

didn't feel that the majority of |icensees could
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entonmb within 60 years. That's why they wanted to
really extend that tinme franme which was Option 2.

MR. LEE: Stephanie, on Slide 5 or Slide
6, your ANP or comment summary, you noted that you had
19 sets of comrents, but | counted 9. Your tally
under your second tick shows 9. What did the other 10
commenters have to say or if it's possible to kind of
give you a sense for what they --

DR. BUSH GODDARD: Ckay, the other 10 did
not cone out with any preferred option. For exanple,
t he EPA, they basically said we don't have a preferred
option to nmake sure that you coordinate with DOE to
handl e the GICC. They asked us to look at if we were
going to entonb to consider chem cal contam nants as
wel | as radioactive contam nants.

The private citizen that conment ed want ed
to nmake sure that we keep active records and good
institutional controls, issues |like that.

The CRCPD Conmittee just really sunmari zed
a lot of the states' issues.

MR. LEE: kay.

DR. BUSH GODDARD: Things |ike that.

MR. LEE: Keying back on an observation
you nade earlier that the low volume of public

comments, regarding the |ow volume of comments, it
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m ght be possible that there was just an indifference
to the rul emaki ng proposal and t hat sone organi zati ons
or utilities aren't in the position to fornulate an
opi ni on regardi ng the rul emaki ng proposal.

| nean that's another way to i nterpret the
volune, if you will, of the public response.

MR. LARSON. Well, another thing is that
there are license extension and |icense renewals,
there have been a lot of themin the |ast few years
since before this thing started years ago. | guess ny
guestion was | see they're going to do a research
programon concrete and I don't knowif the Commttee

has heard about it, whether what that invol ved.

MR, LEE | see Jake Philip in the
audi ence. Is that the Four Site?

VI CE CHAl RMAN WYMER: | picked up on it
sonmewher e

MR, PHI LI P: I'"'m Jake Philip with the

Ofice of Research and one of the things we are
| ooking with NI ST, the National Institute of Standards
and Technology is you know if you have a concrete
structure and you want to entonb it, what you really
need to look at, how does it perform a condition
assessnment of the structure? R ght now, there's no

such thing as a Conm ssion assessnment of a structure
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i ke a concrete containment building. So before you
even entonb, you've got to know the quality of the

structure. How good is it?

And then you've got to know if -- well,
nost of the ways to look at it is nostly
observational. And we find froma flow and transport

problemis actually the cracks in the concrete that
woul d be the nost inportant aspect as far as ri sk from
an entonbed facility.

So then we have to | ook at how t he cracks
form are they all the way continuous. If it's
continuous, that's the problem However, we feel that
in a concrete structure, as massive as a contai nnment
structure, it probably will not have cracks |i ke that.
But that's sonmething we have to | ook for. And once we
| ook for that, then the next question is are there
sone ways to look at other inperfections in the
concrete, looking at the joints, |ooking at maybe
segregation of the aggregates in the concrete and
stuff like that, having many instances of some types
of bad concrete.

So we were | ooking at sone destructive or
nondestructive ways, actually to basically get the
basel i ne data on the contai nnent structure before --

t he entonbed structure before we really go and entonb
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it. O course, the next point is we have all that
information as far as nodeling of the concrete for
flow and transport and stuff |ike that, but we don't
have any experience on how well they perform or what
time. So then can that be a nodeling progran? That's
one of the things we |ook now -- a nodeling program
which could look at how the concrete structure
perfornms and then verify sonme of the nodels that we
have used in making the predictions.

DR. BAHADUR: Excuse ne --

VI CE CHAI RVAN WMER:  Somewhere in this
presentation | put sone of this flood of paper that we
get -- | read sonet hi ng about that, about what he just
sai d.

| want to nmake one observation here for
whatever it's worth. There's -- it seens to ne
there's a problemwith the greater than C ass C waste
in that we have two kinds which are very different in
kind and they're both greater than Class C. One is
the seal ed sources which is well-defined situation
You have a seal ed source. The other though is this
trash that conmes out of decomm ssioning reactor which
is greater than Cass Cand it's certainly not seal ed
in any sense of the word. So it seens to ne that sone

t hought ought to be given to separating these two
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kinds of greater than Class C waste in how they're
handled or in how they're regulated or sonething,
since they are so very different, different in kind.
That's just an off the top of ny head observation.

Any other questions or coments from
anybody? |f not, thank you very much, Stephanie. W
| ook forward to your next progress report, probably in
Cctober or sone tinme foll ow ng that.

DR BUSH GODDARD: | don't know. W'l
keep the staff infornmed, | guess.

VI CE CHAI RMVAN WMER:  Thank you. Here's
Ceor ge.

CHAl RVAN HORNBERGER: Thank you, Ray. W
have about an hour and 5 mi nutes before our schedul ed
next thing on the agenda. Do we want to take a break
fromrecording? W're going to discuss -- so we can
take a break for -- we'll pick up recording after our
cof fee break

(O f the record.)

CHAI RVAN HORNBERCGER: The meeting will
come to order. Qur next session is on the long-term
behavi or of waste packages and t he ACNWMenber | eadi ng
this discussion again will be Ray Wner. 1'Ill turn
the neeting over to Ray.

VI CE CHAI RMAN WYMER:  Thank you. W're
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wel comi ng these presentations this afternoon. The
wast e package remains the central issue with respect
to the repository performance and this norning and
intothis afternoon, we're going to hear presentations
from David Esh and Tae Ahn and the first presenter
will be David Esh who wll be talking about
per f ormance assessnent perspective on the behavi or of
engi neered barriers and in particular, wth the

enphasi s on waste packages and ri sks associ at ed.

Dave?
DR. ESH. Thank you, Dr. Wner. |'mDavid
Esh. I'"'m a System Performance Analyst in the

Envi ronnental and Performance Assessnment Branch and
|"'m here to talk about the PA perspective on the
behavi or of engi neered barriers.

There are many contri butors. The main
contributors for this presentation were Dick Codel
and Sitakanta Mhanty, but | could pretty nuch |ist
everybody that contributed at sonme level to the PA
wor K.

(Sl'ide change.)

DR ESH: M basic outline and the main
points that | wanted to cover in this presentation are
sunmari zed here.

The overall repository risk wth our
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current know edge, it's kind of a snapshot in tine and
then 1'm going to talk about insights on system
behavi or and waste package as a barrier. 1Is it the
salt barrier?

And then an issue that the Conmttee has
raised in the past, conservatismand risk, |I'm going
to cover that with, | think, an insightful exanple and
explain how that can be problematic and how we deal
withit.

And then |I'mal so going to tal k about the
main focus of this presentation as our PA's
perspective on the waste package key issues and that
leads into Dr. Ahn's presentation where he'll cover
t hose key issues in depth.

So I"'mkind of giving you a step in from
the top down working towards the waste package key
i ssues and giving you sonme insights along the way.

Now our perspective cones froma |ot of
di fferent things. One of the main things is our
i ndependent anal yses that we do, both at the NRC and
at the Center for Nucl ear Waste Regul atory Anal ysis.
And that independent analysis takes the form of a
nunber of different things. The Total System
Performance Assessnment Code, TPA Code, which we're

currently in devel opment of version 5.0; uncertainty
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and sensitivity analysis. | believe our report is
bei ng worked on right now in that area that contains
a lot of -- it's ny sales pitch, a lot of useful
information. And it also includes barrier evaluation
and then other which can take any nunber of forns,
sinple calculations to all sorts of auxiliary anal yses
that we do. And our perspective is also a result of
-- besides our independent work, the review of what
t he Departnent of Energy does and others, EPRI, the
State of Nevada, all of that conditions are thinking
and here's ny gratuitous suck up. The comments of the
Revi ew Comm ttees which I've listed, ACNW and NWRB
peer reviews.

Seriously, all of that -- sonetines you
need ot her perspectives and those ot her perspectives
can be very useful and so all of that conditions are
thinking. But nmy main point here is that performance
assessnment is not just putting things into a code and
getting things out. [It's understandi ng why you got
those results, howthings are functioning, why they're
functioning the way they are. That's our main
obj ecti ve. And so | hope you get from this
presentation that that's one of the key things that we
do in performance assessnent is try to understand

things and try to interpret things, not just generate
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results.

(Sl'ide change.)

DR ESH: So starting at the top, a
summary of where we are right nowis DOE results for
the repository risk and also the failure of the
packages and |I'I|l sumrarize this verbally in the next
slide, but what | want to enphasize is that we have
various risks, depending on the tine period and we
have a nom nal scenario and an igneous scenari o and
that the risks, while proportional to failures,
failures mght not be a good netric to think of in
terms of risk and hopefully you'll see that in sone of
the slides going forward.

Certainly, the risks get |arger as these
packages failed, but it's not just failure that's
important. There's other things to consider.

(SI'ide change.)

DR. ESH The overall repository risk, our
current understandi ng, the 10, 000 year nodel risks are
small and |1'm careful here to say nodel risks. I
t hi nk we have to understand that we're sinmulating this
problemand that's the best that we're ever going to
be able to do. And assum ng, the caveat is assum ng
that our current nodel appropriately represent

uncertainties.
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The longer tinme risks are conparable to

background radi ati on. |gneous nodel risks are | arger
than nomnal risks, but snall conpared to the
standard. So | look at this and | saw wel |, okay, if

this is the case, what are we doing? Wy are we
continuing to look at this problem | tried to
sunmari ze that in the next slide because we have sone
key uncertainties that we're evaluating. Sonme of them
are subject -- represented in the agreenents between
NRC and DOE that we want to see the inpact of those
uncertainties onthe timng and magni t ude of the doses
and the nomnal scenario, the nagnitude of the
di sruptive doses because the timng isn't very
i nportant and occurs early in the 10,000 year period
and the capabilities are the barriers. So we have
t hese uncertainties. W continue to do analysis
because we want to evaluate the inpact of those
uncertainties going forward.

(Sl'ide change.)

DR. ESH. Nowthat's kind of a snapshot of
what we have right now, the way -- if you | ook at the
way the repository systemis working, that's the main
overall result. But nowlet's go down into one | ayer
down and we say this repository is made up of many

things that we're you're all aware of and what | want
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to stress is not all of these things are created equal
from a risk perspective. Sonme of them are nore
i nportant, sone of themare less inportant. That's
expected in a system like this, conplicated system
with lots of parts.

And both NRC and DCE anal yses -- | think
there are sone backup slides, suggest that waste
package performance is a significant contributor to
l[imting future risk and we're here today to talk
about the waste package and | think it's appropriate
to spend significant anobunt of tinme talking about
wast e package issues in detail

Wt hin performance assessnent and | think
t hr oughout t he pr ogr am we conpl ete si npl e
calculations that we think can be particularly
insightful. Sonetinmes we get caught up in building
conpl i cat ed nodel s and doi ng conplicated anal ysis and
sonetinmes you can do sone pretty sinple things that
you can learn a | ot about howthe repository systemis
wor ki ng and why.

And so in this overall system you' ve
heard sone opinion that the waste package is the only
barrier, it's the only significant thing. Well, I'm
tryingto -- | asked that question and | try to answer

it on the next slide, at |east from one vi ewpoint.
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(Slide change.)

DR ESH: Wth any of these difficult
probl ens, you can do different anal yses and they may
tell you different stories, but that's why it's
inmportant to do a variety of analyses. This is a very
sinpl e cal cul ati on where you just take the inventory
of the iodine and technetiumthat's in a conmerci al
spent nuclear fuel package, those are the readily
transported species. Now let's just assune that the
best you can do with the rest of the systemis you can
have sone distributive failure, the waste formlasts
sone tine, the cladding |lasts sone tine, but it's only
equi val ent to about 500 years, a very short period of
time.

You dilute that release in the regul atory
defined wat er volune and you get a dose froma single
package of about half a mllirema year, that's from
a single package.

Now i f you conpare that to say the TPA 4.1
result which has approximtely 40 initial failures,
you have a dose of .02 mllirem per year. Well, if
you | ook at these two nunbers and the fact that this
is 40 failures and that's a single failure, the
results are that the TPA 401 results are about a

factor of a thousand lower. So if you're trying to
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argue that well, the waste package is the only thing
that matters inthis system | would say | don't think
SO. | think there are a lot of other things that
contribute. Sure, it plays a very inportant role, but
there are a | ot of other things that contribute -- if
the other things weren't contributing, you couldn't
have this disparity in nunbers |ike you do here. And
you can do various other conparisons, but they all
conme out pretty nmuch the sanme way. So ot her
conponents greatly influence the future risks, too.
So we have the repository behavior. W
have the waste package within the repository and now
we're getting into what are the nechanisnms and the
processes that affect the waste package and the tact
that we took here was to look at risk and surface
ar ea. So okay, which <corrosion nechanisnms or
processes may be nore i nportant than others? And why?
Well, the risk and surface area fail ed,
the two main release nmechanisns are diffusive or
vective transport with the water. Diffusive rel eases
are proportional to the surface area of the failures,
directly. Advective releases are at |east strongly
correl ated because you could say that they're also
directly proportional, but it gets nore conplicated

than that as the system state degrades, you run into
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sheddi ng on the surfaces of the packages, so as you
have initial fail package that m ght have one hole in
it, the water that drips on the package can run into
that hole and it's not just a direct surface area
scaling that creates the results in the rel eases and
dose. Soit's alittle nore conplicated, but it's at
| east strongly correlated with the surface area
fail ed.

VWat | attenpt to do in the upconm ng
slides are to | ook at well, does the type of failure
have a strong influence on the risk or do you just
need failure, any sort of failure, or are they al
equal ?

(Sl'ide change.)

DR ESH And this figure on Slide 10 is
sonme i nformati on extracted fromthe DOE TSPA- SR nedi an
value file. And | think what you'll see in this
presentation and maybe you also see in the future,
that we're going to be doing nore work anal yzi ng and
reviewing DOE and explaining how their nodel is
wor ki ng, why it's working, what i ssues we identify and
t hose sorts of things. W have a nunber of activities
that are on-going along those |ines, for instance,
think TimMCartin is leading an activity to produce

a conparison of TPA code results to DOE' s TSPA node
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results and see how the various nodels conpare and
differ. 1'mleading an effort to revi ew DOE' s TSPA- SR
nodel and Goldsim to build up our capability and
understanding of the Goldsim software and also to
understand how their nodel is working and what it's
doi ng.

This figureis basically -- the pink curve
here is the crack area, so it's the total cunul ative
area fromcrack failures in a package. It starts at
slightly less than 40,000 years. The blue curve is
the cunul ative patch failure area per package and the
red curve is the technetium 99 dose.

Now what you see is that the cracks start
earlier. They have a nore gradual slope. The patches
come in in this nedian value file at about slightly
around 65,000 years. But if you | ook at the dose, it
responds pretty directly. As soon as those patch
failures start exceeding the crack failure area, the
dose increases rapidly. And what this says is that at
least at early tinmes, the risk is proportional to
surface area fail ed.

Now in DCE s nodel at about 65,000 years
where there's only cracking existing for the nedian
value file results, they have a dose of about .3

mlliremfor technetiumfrom 20 cracks per package.
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Now what | want to show is that okay, if
the risk is proportional, the surface area failed,
what else is inportant when you're trying to assess
wast e package failure?

And what we did was we |ooked at the
diffusive risks from stress corrosion cracking, so
right nowin the TSPA-SR, the cracks only formin the
end cap areas, the wel ded areas of the end caps and we
did two nodel s here. One, we did a conservative -- we
should probably wuse pessimistic representation.
Conservative is a difficult term nology, where we
di ffused through the end caps and what we did is we
took the inventory of iodine technetium neptunium
that's inside the package. W made it available for
rel ease. W put it at the opening of the crack
Diffused it through the end cap and then assuned a
zero concentration boundary on the outsi de because of
water flow ng that could release it. If you did a
nodel such as that, you'd get a result of about 300
mllirem per year from 300 cracks and a thousand
packages, fairly |arge nunber.

But our concern was well, okay, is your
conservatism influencing, greatly influencing your
concl usions here? And would it cause you to judge the

i nportance of a corrosion nechanism different than
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maybe what you should? So what we did is we said
well, the fuel inside of the package, especially for
t he state when you have a package, it's only cracked.
You get a water filmon the inside of the package, but
otherwise there's no inflow, there's no influx,
outflux of noisture into the system

The fuel that fails inside the package,
t he radi onuclides have to diffuse fromthat fuel to
the point where the cracks are in the lid. And that
water filmis very thin, or at |least the information
that we were able to get out of the literature
suggests that it wll be very thin.

When you take into account the diffusion
t hrough the water filmto get to the end caps and t hen
nodel it the same on the outside, and take no
per formance benefit fromthe rest of the repository so
you neglect the wunsaturated zone, saturated zone
processes, but you still dilute it in the regulatory
defined water volume, that reduces the dose to a
fraction of amllirem So ny conclusion is that you
have to be really careful and I think the Comrittee
said sonmething along these lines in one of their
letters. You have to be really careful when you're
usi ng conservati smand froma regul ator's standpoint,

we have to be careful when we interpret the results of
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hi ghly conservative nodel s.

| guess what I'mtrying to stress is that
we, within performance assessnent do a | ot of things
like this to try to understand the inplications of
t hat conservati sm

Nowit's up to the Departnent of Energy to
choose, if they want to use a conservative nodel they
can use a conservative nodel and we have to review
t hat conservative nodel, but we shoul d understand the
i nplications of the use of that conservative nodel if
it creates other sorts of problenms. And that's what
| wanted to highlight is what we attenpt to do.

So the failure nmechanisns, whether it's
cracks or patches or pits or whatever, it can be
i nfluenced by what you're doing elsewhere in the
nodel. In this case, if you're doing sonething very
conservative for the transport, or release and/or
transport, then you may be sonmewhat m sl ed about the
i mportance of failure versus type of failure and let's
see -- so you need to be cautious, especially when
you're enploying conservatism in the nmass transfer

representations. The wast e package fail ure mechani sns

that result in nunmerous snmall openings or a few
catastrophic failures are not likely to be risk
significant and 1'Il go through thoseinalittle nore
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detail in upcom ng slides.

From a PA standpoint, |I'd say the staff
are nost concerned with mechani snms that may result in
numer ous, noderate to | arge openings that experience
avective conditions. That's the real risk driver in
this problem

Now okay, based on what | said about
failure types and how it affects risk, then
per formance assessnent went through and we give our
perspective on these issues that Dr. Ahn is going to
cover in detail and these nine issues are subject
areas where you could spend an hour or two hours on
each one if you wanted to and so | want to try to give
as much time for Tae and the Conmittee to evaluate
these as you would |i ke today.

(Sl'ide change.)

DR.  ESH: From a PA perspective, the
envi ronment al condi ti ons, uni form corrosion,
passivity, localizedcorrosion, material s agi ng, those
are all things that together or in a synergi smor by
t hensel ves could result in the nunerous, reasonably
si zed openi ngs. Now | say could here and what | think
Tae is going to cover is that this could, should be a
different sized font for each of these. It mght be

really big for one of them |It's nore likely to occur
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and for some of the other ones it's less likely to
occur.

And it's inportant to wunderstand the
consequence and identify the likelihood of this trans
passivity localized corrosi on phenonena.

| guess performance assessnent al so has
sone perspective on the environnental conditions
because that is a particularly difficult area to
eval uate the uncertainty. It comes from a lot of
di fferent sources and when you consi der the chem cal
di vide process, a small uncertainty upstream can be
propagated into a big effect downstream So it's
really difficult to evaluate the uncertainty and the
envi ronnmental conditions and | think for many of these
-- or at least for sone of these nmmjor corrosion
mechani snms or processes, they're influenced strongly
by environmental conditions and especially extrene
environnental conditions. So it's inportant to do a
strong job on the uncertainty evaluation for the
envi ronment al conditions.

Stress corrosion cracking is what |
covered in Slide 11.

Now it | ooks |ike the frequency and the
size of the openings are not likely to create a

significant risk, and | use that terml oosely, unless
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conbined with conservative rel ease nodeling. |f you
do conservative release nodeling, then you can
conclude that the stress corrosion cracks are nore
i nportant than what they are.

Now | would note that the advective
rel eases are not expected for the cracks, based on
their size and the capillarity argunent. Basically,
the size of the crack is so small it acts |ike a pore
and the capillarity pressure wants to hold water init
and you don't get enough of a driving force to nove
any noisture -- to effectively flow noisture through
t hat crack

Now, there is an wuncertainty in the
pessim stic side that maybe these cracks grow once
they form -- they continue to get bigger, and that
woul d i nfluence the rel ease. There's uncertainties on
the optimstic side that the cracks can arrest. Right
now t he cracks, once they begi n growi ng, they conti nue
to grow, but | guess that's observed that many tines
t hese cracks arrest and they don't propagate t he whol e
way through the surface. And also, the cracks can
plug with corrosion products.

So any of these things that we're doing a
perspective on now have an uncertainties associated

with them | think that Tae is going to cover a |ot
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of those uncertainties in greater detail. But this
stress corrosion cracking we woul d say i s sonewhat of
a lower risk significance.

Drip shield performance, if we were purely
running a code and | ooking at results and not doing
any thinking, we would probably say is a |ower risk
significance. | think there's a back up slide, or a
couple back up slides, one that DCE did, barrier
degradati on or subsystemdegradati on, and you can | ook
at the difference between the drip shield one and the
wast e package one and say well, waste package isn't
doi ng anything. But if you think about it, the waste
package may be preventing rockfall damage or ot her
mechani cal damage to the waste package. And it could
al so be preventi ng aggressive chenical conditions for
the waste package that would |lead to sone of these
failures that we woul d judge as nore risk significant.

So from a thought standpoint, you m ght
conclude that the drip shield serves nore of a role
than what you would get from a quantitative
standpoi nt. Now you could argue that well, if you put
those things in your nodel, you should be able to do
analysis that the function of the rockfalls or the
aggressive chem cal conditions, the function of the

drip shield preventing those should show up in your

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

256

anal ysis. You should be able to do sonething, and |
think that's probably true. You should be able to do
sonething, that instead of just from a thought
st andpoi nt saying well, it could be inportant, froma
nore quantitative standpoint be able to show okay,
here's why it would show up as inportant or nore
i nportant.

Mechani cal failure, our current analysis
suggests that the combination and the |ikelihood and
t he consequences, or | should say DOE' s anal ysis are
alower risk. The extent of the drift degradation and
t he resul tant consequences need to be further anal yzed
however, so that rockf al | is a lower risk
significance, but the drift degradation could be
anywhere fromlow to hi gh dependi ng on the extent and
the likelihood. Now, in the TSPA-SR, they sinulated
very little drift degradation and in the TSPA-SR, if
you just | ooked at those results, you would say it's
a lower risk significance. But | guess there is a
peer review panel that Kkind of expect significant
drift degradation and also the NRC and CNWRA staff
have a nunber of concerns about the uncertainty in
t hat area.

Juvenile failures, you can |ook at the

results on Slide 4 and 8 and you can see that the
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frequency is not high enough to create a significant
risk. It's a lower risk significant item And
criticality is conplicated, it's coupled to a |ot of
things, it's related to the geochem stry inside the
package and water flow. But current anal yses suggests
the likelihood is not |arge enough to create a
significant risk. So it's a lower risk significance
item

Now, the Committee, | think, always asks,
maybe you don't want to hear about it, but you al ways
ask about risk informng. And this is ny stab at
giving alittle performance assessnent perspective on
it. W have 42 agreenents related to nodel

abstraction, which is how you build nodels, treat

uncertainty, the confidence in those nodels. It's
TSPAI  sub-issue 3. Many of those deal wth
uncertainty. WelIl, about 30 percent of them pertain

to uniformcorrosion, passivity, |ocalized corrosion,
and environnmental conditions, the things that, we
feel, are nore risk significant from an uncertainty
st andpoi nt. So I can only say we're consistent.
Maybe you could argue we're not still not risk
informed. But at |east we're consistent.

So in summary, waste package is an

i nmportant barrier, but it can do sone sinple things
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and even nore quantitative things, results which are
shown in the back up slides that you can concl ude the
performance of other system conponents limt risks.
You need to be really careful with the conservati sm
because that greatly influences your interpretation of
t he problem and the work that you do.

| think the PA results and additiona
anal yses condition our thinking, but we do a |ot of
t hi nki ng outside of our analyses. And we do |ots of
different analyses to get different perspectives.
Dependi ng on your analyses, you can have different
vi ews and you want to be careful about the concl usions
t hat you nake.

And ny last bullet is the assigned
relative risk inportance to CLST issues is based on
current wunderstanding, so that's my caveat that
[nothing], we can be wong, and we'll talk to you
about it in the future, I"'msure, if we end up being
wrong about one of these things. So that's it.

VI CE CHAl RMVAN WMER:  Thank you. | had
one question, David, on Slide 8, which deals wth
wast e packages of barrier and you take inventory of
one particular fuel waste package and you sonehow
relate that what the results of TPA 4.1. | can't

quite make the | ogical connection. |Is TPA 4.1 give
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you a thousand-fold |ower result for waste package
because you sinply don't dunp the entire inventory?

DR. ESH: That's what | guess | was trying
to say. There are a lot of things that cause that
risk to be lower than you would get if the waste
package was the only thing. Waste form which results
in distributed rel ease; cladding, which results in
distributed release; the solubility limts, which
changes the magnitude of the release, which I guess
you could say distributes it. And then the whole
transport precesses through the UZ and the SC, that
for readily transported species |like the iodine
technetium mght not have a huge influence from
retardation. They still have dispersion and dilution
during those transport processes.

There's a nunber of other things in this
repository system that change those nunbers. And
that's what | wanted to say, is that if you're trying
to make the argunment, well, the waste package is the
only thing, and that should be our conpl ete enphasis,
you're mssing the story that this a systemnodel and
a lot of things contribute.

VI CE CHAl RVAN WMER: That's not exactly
the nessage | got. The nessage | got was that don't

take a sinplistic approach.
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DR. ESH Also, | think the sinplistic
approaches can be used to -- | think they're useful
when you're trying to get an unconfounded perspective
about sone of these sinple processes. | think that's
how we | i ke to use themas they can go a | ong ways and
they're pretty easy to understand.

VI CE CHAIl RMAN WYMER: Ckay, any questions?
Ml ton?

DR. LEVENSON: | just have one conment.
| think if you sat in on any of the nmeetings of this
Commttee in the last year -- glad to see that your
statenment that be careful about the use of the word
conservative, and don't overstate consequences,
because it can m slead you badly about what's going
on.

DR. ESH. You can imagine that if you did
sonething really conservative on your nodel, and then
you go away and forget about it. O you say, well
it's conservative, but you never look at it in nore
detail, it can be difficult to interpret your results
than in a risk informed manner.

VI CE CHAl RVAN WMER:  Geor ge.

CHAI RVAN HORNBERGER: Dave, in terns of
CLST, currently is your view that the TSPA insights

are simlar, or essentially the same, as the TPA
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i nsi ghts?

DR. ESH For a large part, | think. |
t hi nk, because we don't perceive that we have such a
pessim stic release nodel, we nay have a greater
tendency to -- we still believe CLST is very
inmportant, and it's partly because it's a systemnodel
and it's one of the first things in a sequence of
things that operates. So when you see your results,
if it's preforming a big function that greatly
i nfluences your results.

| think we view the CLST as a very
inportant issue. W also believe that NTPA, we have
sone work to do with representing sone of these
processes and uncertainties and that's ongoing in TPA
5.0. We don't distribute our failures, for instance,
in the sense that DCE does. We distribute our
failures fromrealizationto realization, but we don't
distribute themw thin arealization. But | think, as
Dick Codell talk to you in the past, we've done a | ot
of off-line analysis to |look at the inplications of if
you distribute your failures within a realization,
package to package, patch to patch, and what are the
i nfl uences of those processes.

So | think there are, Tae can talk to it

in nore detail, because he has a lot of the details
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even in back up slides, of what the TPA code is
produci ng and you can conpare that to what DCE s nodel
is producing for various processes like wuniform
corrosion, for instance.

NTPA, we didn't have the stress corrosion
cracking nodel, and I don't knowif Chris Grossman is
here, whether we're going to do it for TPA5.0 or not,
because it Jlooks to wus Ilike only in special
ci rcunst ances could you have a significant risk from
it. In TPA 5.0 or in the TPA code, we originally had
a diffusive release nodel, and then we took it out
because it Ilooked like we weren't getting any
significant risks fromthe diffusive rel eases. Now we
think we're going to put it back in just so we can
have the flexibility to anal yze these different cases
if soneone chooses to be conservative with rel ease
nmodel i ng for instance.

So | think in general, there aren't w de
di fferences, but adding any sort of these phenonena
with the detailed uncertainty is difficult in these
nodels and it takes tine. W try to do a |ot of
of f-1ine anal yses to | ook at the uncertainties rather
than i mredi ately, explicitly adding things into code.
Wereas DOE may go right to the root of adding

processes or phenonena directly into their perfornmance
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assessnent nodel .

CHAI RVAN HORNBERGER: Let's see. The
second questi on. Do you think that the work that
you' re doi ng, the approach that you're taking, taking
will lend itself to assisting in a potential |icense
application in the situation and we'll be
hypot heti cal, where DCE has sone of these thingsinit
that are what we mght call, | think your term overly
pessim stic, instead of conservative. And it can
color the interpretation.

Do you t hink that your approach will allow
you to sort of disentangle it and still make sone
ri sk-infornmed judgnents?

O, doyouthink it will be buried in the
TSPA?

DR. ESH: | think it can be useful. I
can't say whether it will be useful. It will depend
on the specifics of their performance assessnent,
goi ng forward.

But | think it's sonmething you have to
attenpt, at least. You have to try to unravel what
the effects of, say, the conservatismis so that you
can try to make those risk-informed judgnents. I
don't know.

CHAI RVAN HORNBERGER:  Agai n, probably an
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unfair question for you, perhaps. But do you think
that in | ooking at the Yucca Mountain revi ew pl an t hat
the acceptance criteria are such that you feel
confident that you would be able to at | east take the
first steps to do the disentangling?

DR. ESH Yes, | think -- | can't speak to
the review plan directly. | think there's sonebody
probably here who could. But |I can say that a | ot of
the work that we do, it would be difficult to like
make an acceptance criteria or a review nethod to say
okay, you do this or you do that. It's nore of a
phi | osophy of how do you handle this sort of problem
and the sorts of issues that we are dealing with

Maybe at a higher level, you should have
sone direct |anguage that would speak to that, but
it's really -- 1 mean their viewpoint is pretty
extensive as it isand | think if youtried to put all
of that in it directly it would be very cunbersone.

CHAI RVAN HORNBERGER:  Thanks.

VI CE CHAIl RVAN WMER:  John?

MR McCARTIN.  Tim McCartin, NRC staff.
In terns of the review plan, certainly the desire is
that -- and we wll wunderstand DOE s performance
assessnment. As Dave indicated, how nuch detail you

put in there, there's that sort of tug between too
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much detail and conveying a nmessage W t hout having to
reach 50 pages.

But  w thout guesti on, we have to
understand DOCE's nodels and understand their
assunptions. And | think we will.

One of the things Dave did very
effectively here is, try to put a quantitative val ue
on a potentially pessimstic nodel for release. And
he had a good way to quantitatively give a sense of
gee, we think this is pessimstic. How nuch effect
does it have? WII|l we have to quantitatively put a
nunmber on how pessimstic this is? | think for the
key nodel s, yes. But all of them sone things, well,
if we feel they supported, -- this is conservative, we
won't necessarily try to quantify everything. That
m ght be a daunting task. But we certainly woul d have
to understand, whether the information supports it
bei ng conservati ve.

MEMBER GARRI CK: Dave, it seens as though
you' re taking steps toward sonething that we' ve been
interested in comenting on for a long tinme and that
is begin to deconpose this problem into sonme first
principles that are conprehendi ble. And the idea of
| ooking at an individual waste package and the

inventory that you have to worry about in that waste
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package and the case, in your case here, technetium
and iodine, but you could also add the only other
things that we have to worry about such as the
actini des, neptunium and pl utoni um

| think this is very inportant that you
kind of start out with sonething so basic as a waste
package and what are the bad actors that we have to
worry about, and then begin to put filters on those in
terms of the waste package and then the natural
setting that begin to communicate in a kind of a first
principles way the activities and the barriers that
this stuff goes through as a function of tine and the
effectiveness of each of those filters.

| just, | guess this is partly a
conplinment that this is the kind of the first tine
began to see sonet hing that we' ve been alluding to for
a long tine to help the whole issue or risk
communi cation of building a kind of a first
principle' s physics nodel. It would be very nice to
see the sane thing beyond the waste package in terns
of the contribution from dispersion in different
regions of the natural setting, the contribution of
retardation and the effect of dilution and the effect
of uptake to the point where we really go from

rainfall, if you wish, to biological uptake.
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So | think this kind of thought process is
very effective. | think the thing that you could
al nost i magi ne a schematic here, based on a source and
these multiple barriers and the idea of tracing
through these barriers, this Ilimted nunber of
radi onucl i des that you have to worry about. It isn't
as if you have to worry about 51 actinides and 250
fission products. W're only worried about three or
four. So that's very positive and | woul d encourage
you to continue to do this.

| think also it's very inportant to keep
the focus on the whole notion of what is neant by
risk. Risk is not conservative or non-conservative.
Risk is risk. And so | think that when -- and |
notice you're beginning to draw those kinds of
distinctions. | think that the one thing that we want
to always, it seens to ne, start fromis what we
actually thing is the risk, rather than a conservative
risk or a nodified risk or a qualified risk of sone
sort. And go fromthere.

| think that the ability to begin to sort
out where contribution is comng fromin terns of
performance is going to go a long ways toward
reassuring everybody that there is perfornmance role

here for all facets of the repository and we need to
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-- we need to quantify that role and we need not to
get ourselves in the position where we're necessarily
conveying that one barrier is all we really need or
whatever, but lay it out in terns of well, this is
what the contribution to performance is from the
various barriers.

Sol think this is good stuff. As |ong as
we don't |ose sight of characterizing it in a sinple
formas possible and as | ong as we don't | ose sight of
what we nean by risk. | encourage us to continue.

DR ESH: | think we have a tendency to
want to i npress you with our conplexity and soneti nes
it can be probl ematic froma comruni cati ons st andpoi nt
and it can be problematic from a human intellect
standpoi nt of interpreting exactly what did | get and
why?

So one of the functions that we have to do
in per f or mance assessnent IS eval uate t he
reasonabl eness of DCE s performance assessnent nodel
and | believe an easy way to do that is to do these
sorts of sinple calculations and see how the sinple
cal cul ati ons conpare to that conpl ex nodel or howt hey
differ and then you can start extracting, excuse ne,
why they differ.

MEMBER GARRI CK:  Yes, and | think that you
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can get to a point where you can answer the kind of
gquestions that Ray asked about the difference between
the two values on Slide 8 very easily, that this is a
direct result of barrier D and the phenonena
associ ated with barrier Dthat contributes the nost is
di sper si on.

DR. ESH  Sure.

MEMBER GARRI CK: And once you get to a
poi nt that you can begin to present the infornmationin
those terns, then I think it really begins to be a
power ful way to conmuni cat e.

VI CE CHAI RVAN WMER:  Any questions from
the staff?

MR CAWMPBELL: This whole use of a
di ffusi on nodel by DCE actual | y goes beyond t he stress
corrosion cracks. They actually use it for the
patches that they nodel developing from general
corrosion on the waste package. And in fact, even at
later tinme franes, it is the najor rel ease nechani sm
for TSPA-SR Ei ghty seven percent of the waste
packages never see advective flow, never see flow ng
water. They just sinply see essentially humdity in
a water film

And t hroughout TSPA-SR, DCE says they're

nodel ing the flowor attenpting to address the fl ow of
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water over a film And | think what you guys have
shown is their nodel, in fact, grossly overesti mates
the potential release, that as a potential release
mechani sm W identified that in our own anal yses
that we did for waste package in near-field
environnment and it's in this big |long report that was
i ssued a year ago. The international peer review
identified this as a problem | think DCE has
identified this as a potential problem

Do we have any indication that they're
actually going to do sonething about this? And nmaybe
cone up with a nore realistic nodel for their source
termrel ease?

DR. ESH: | don't know. | know we've
tal ked to themabout it a nunber of tinmes and | can't
say what their plans are. | think they're certainly
eval uating it.

MR. CAMPBELL: Are there -- and a second
apart of that question, are there potentially negative
i npacts on the concept of a nmultiple barriers approach
if, for exanple, they stick to a very conservative
rel ease nodel ?

DR ESH | think so. | think you could
short change yourself if you' re doing something very

conservative that influences your perspective of how
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the overall system works.

For instance, if you had the -- say you
had a failure nechanismthat the end cap fell off the
package and you had an openi ng. Di f fusi on doesn't
occur through that whole geonetic surface area. It
occurs through the water filns that will be contacting
that circunference. So depending on what you do, you
can get nuch different results. You just have to be
careful about it.

Slide 22, by the way, is your test, if you
want to | ook at that and try to explain what the three
bunps are from

So you can look at it and then talk to ne.
"1l tell you if you're right or not.

(Laughter.)

VI CE CHAIl RMVAN WMER: Are there any ot her
comments, especially from over here on ny right?
(bservations or questions?

Ckay. Well, thank you, Dave.

MS. HANLON:  Dr. Wner?

VI CE CHAI RVAN WMER: That was Carol .

M5. HANLON: H, this is Carol Hanlon.
|"d just like to respond to Andy. One of the things
that we had noticed is that our nodels and our

eval uations are higher and we are | ooking at that and
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calculating it and intend to correct it.

Abe was going to try and be here to today
to speak to that point, but he's caught across town.
But we are aware of those differences and | ooking to
adj ust them

VI CE CHAI RVAN WYMER: That was Carol
Hanl on. Well, as we've seen the waste package is of
i nportance and although not necessarily overriding
i nportance, although it's front and center right now.

W' re going to hear fromTae Ahn about the
present status of issue resolution and risk assessnent
and wast e package and drip shield perfornmance.

DR. AHN:  Thank you, Dr. Wner. Dr. Esh
i ntroduced to you the i nportance of waste package ri sk
domai n. | would like to go over in detail all the
failure nodes of waste package and drip shields.

Many of the staff nenbers of the NRC and
the Center participated in the performance assessnent
of waste package and drip shield container and
Cont ai ner Life and Source Team KTI is the |ead KTI
|l ed by Tamry Bl ooner, CGustavo G agnholino and Vijay
Jain. And we al so have participants fromtotal System
Perfornmance Assessnent Integration KTI, |DTME and
Eval uati on of Near-Field Environnment KTI

The purpose of this presentationis to go
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over the status of the issue of dilution of the oral
agreenent with Departnent of Energy and also sone
aspect of risk assessnent in waste package and drip
shi el d performance.

| would Iike to focus in tw areas. The
current status of safety denonstration and t he status
of technical basis. The safety denponstration is based
on the best abstracted nodels based on the current
know edge in the medi cal nmanner and on the other end,
t he technical basis is the evidences and t he dat a base
to support the based current nodels.

The cont ent i ncl udes basical ly
environmental conditions and the various failure node
of the waste package and drip shield.

| will go over one by one as overall
perspectives. The environnmental conditions, we have
i ssues of variations of chem stry in the repository as
wel |l as a sinulated corrosion test solution. Also, it
includes a chemstry from -- chemstry of the
sinmul ated repository solution. So we have three
different chemstry we've discussed the variation
anong t hensel ves.

The other area is tenperature effect.
Currently, the repository may go up to 106 degrees C

in the high tenperature operation. The nor nal
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(unintelligible due to accent, hereinafter, UDTA)
corrosion practices needed to be extended to a higher
t enperature about 100 degrees C

Al so, we have i ssues of coupl ed processes,

thermal, hydrological, chemical and a couple of
processes. In addition to that, we have nechanica
processes involved. | will go over briefly that.

Al so, this assessnment involves various
sciences. People are worried about very aggressive
chemi cal conditions of very low probability. | wll
address those aspects as wel|.

The first failure nopde of the waste
package materials is uniformcorrosion, which neans
wast e package should corrode very uniformy and the
probability of occurrence of wuniform corrosion,
uni form penetration is very high, like close to one.

Next failure node is |ocalized corrosion
which is fast | ocalized penetration such as peeling,
crevice corrosion. This failure node has | ower
probability of occurrence under the current Yucca
Mount ai n condi ti ons.

The next failure node is stress corrosion
cracking. This is a discrete failure conpared with
uni form corrosi on, producing cracks assisted by both

stress as well as chem stry. It has a |ower
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probability occurrence.

In the drip shields performance, we have
all failure npbdes addressed in the waste package
uniform penetration of hi gher probability of
occurrence, a discrete failure of |ow probability of
occurrence. | will go over nore detail |ater.

Next failure node is materials aging
because we are tal king about a tine period of 10, 000-
year period, the mcrostructure or distribution of a
chem stry may be altered which may lead to | ocalized
corrosion as addressed previously.

This material aging is considered to be a
low probability occurrence because still t he
tenperature is |ow enough conpared wth normnal
engi neering practice where the materi al engi neer agi ng
is of a concern such as a tenperature 1000 degrees C.

Next, the failure nbpde is a mechanica
failure which is a discrete failure or a uniform
deformation. One exanple is rockfall or degradation
of drift which is considered to be a |ow probability
of occurrence.

Juvenile failure, even with the quality
assurance and t he good design, still, we need to all ow
certain percentage of waste package to fail initially.

Current data shows it has a Ilow probability
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occurrence.

The last one is criticality. Currently,
DOE has taken an approach to assess the criticality
using the probability screening. In other words,
based on very Ilow probability of waste package
failure, criticality is consideredto be screened out.
Therefore, we need to address the criticality issue
here with respect to waste package perfornmance.

| will go over each failure nobde and
envi ronnmental conditions one by one. The first is
envi ronnment al conditions. W have one CLST agr eenent,
18 ENFE agreenent and four TSPAI agreenent wth DOE
DCE needs to resolve all those agreenents of [UDTA]

What we know about these environnental
conditions, DOE tested the repository -- sinulated
repository chem stry at various tenperatures up to --
above the boiling point and al so they established a
long-term test at the facility LTTF with various
chem stry.

Currently, it appears that there is a
consi stency between the chenmi stry nodeling and test,
experinmental test chem stry.

(SI'ide change.)

DR AHN: Next slide shows a tabul ated

form The first colum is the ions of our interest
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with respect to corrosion. We analyzed all ions
i nvol ved. However, | picked up only chloride,
fluoride, carbonate, nitrate and sulfate which are
i nfluenced in the corrosion property.

Chloride is responsible for |localized

corrosion. Fluoride is simlarly. Car bonat e
determ nes the pH of the solution. Nitrate and
sulfate are nore like inhibitors to prevent the
corrosion.

The second col umm i s evaporated synthetic
J-13 wel |l water as tenperature goes up to tenperature
of 100 degrees C, dripping water wll evaporate
| eaving the concentrated chemstry on the surface of
wast e package.

The third colum is evaporated synthetic
pore water to extend the analysis fromthe J-13 to
pore water and the third columm stand out J-13 well
wat er at the higher tenperature at 60 degrees and 90
degrees and the rest of the three columms are
chem stries used in the DOE s long-term testing
facilities. One is sinulated or concentrated water,
simul ated acidified water and sinulated saturated
wat er .

As you see here, for instance, the

chloride, there are vari ations, but at | east the test
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of conditions pick up the range of chem stry expected
fromthe operated testings.

Li kew se, fluoride carbonate and nitrate,
sulfate were captured in the actual testings.
Nonet hel ess, there are gaps there, variations there.
DCE is giving effort to include other conbination of
chem stry in their potential static or short-term
testing to have a whol e range of chem stry.

Li kewi se, at the center, we do have
confirmatory research, varying the chem stry by taking
away or adding up chem stry fromthe pure sol utions.

(SI'ide change.)

DR. AHN: This slide shows the tenperature
profile for two depository operating node. Left one
is |lowtenperature operating node. As you see, the
scale of time up to a mllion years. The maxi num
tenperature you could see is only slightly above 80
degrees C

On the other hand, in the higher
t enperat ure node, you see the tenperature can go up to
170 degrees C. In the normal practice of aqueous
corrosion they really do not go tenperature of 100
degrees C. unl ess under the pressurized condition. W
do not have pressurized conditions. Nonetheless, we

are concer ned about [ UDTA] corrosi on above 100 degrees
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C, due to the so-called Deliquesense[ UDTA] relative
humdity

In the presence of m xed salt, deposited
under waste package and drip shield, the effective
boiling point may go up because of the |ow vapor
pressures, pressure in the presence of salt as well as
capillary effect.

This is based conditions of tenperature
profile. DCE has chosen currently to go with high
t enper at ure node. Therefore, we wll discuss nore
extensively t he wast e package and dri p shi el d behavi or
at tenperature created in 100 degrees C.

Envi ronnental conditions data. Wat kind
of testing was done, especially at tenperature 100
degree C. DOE has Iimted data in autocl aves and with
hum d chanbers above 100 degrees C. and up to 150
degrees C. Sone long-termcurrent data from Ger many
tests of rock salts are available for Alloy C4 and
titanium7 up to 200 degrees C over a decade because
there are reposited rock salt . It's a nore aggressive
condition wth respect to the Yucca Muntain
repository. But the nethod of -- not very desirable,
are not nmuch incorporation of electro chemstry.
Nonet hel ess, they are long termfield data are very

val uable. W are anal yzi ng dat a.
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Lately, the EPRI used sone of these data
for their performance assessnent in Phase 6.
Li kewi se, our center effort is to add assessing the
hi gh tenperature af fecti ng aut ocl ave above 100 degrees
C. as well.

As | nmentioned, we needed in this area,
environnental condition is nore characterization of
above the [UDTA] boiling point, also, in solution

chem stry as well as corrosion performance both.

There are a nunber of issues. | cannot go
over all details with you today. | have about 40 back
up slides.

(Laughter.)

| will not go over. | haven't made any
copies for you, but if you like to, | can go -- for
i nst ance, how coupl ed processes af f ect t he

performance, how m xed salt affected the corrosion
what kind of chemcal speciation at different
tenperature in turn effect the corrosion behavior;
heavy netal inpurity effect as raised by State of
Nevada, for instance another one i s aerosol chem stry.

In the presence of drip shield, you can
see in any pure water on the surface of waste package
because there will be no water drip. Then we don't

have to worry about | ow pressure corrosion as stress
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corrosion cracking. Nonetheless, if aerosol wll be
observed on the pure water and the surface waste
package, we still need to consider the |ow pressure
corrosion and the stress corrosion cracking in the
presence of the drip shield. And the |ow pH and
hydr ogen peroxi de condition. This is very aggressive
condition. People are concerned with it. A low pH
may be obtained froma radiolysis. Hydrogen peroxide
and maybe obtained through radiolysis or from the
structure and material inthe drip to may dissolved to
rel ease ferric ions. Under this conbined condition,
waste packaging nmay be subjected to localized
corrosion or |lately the State of Nevada presented | ow
pH conditions fromthe condensed water, but we need to
di scuss a | ot about the subsequent offering with the
geol ogical material or [UDTA] or the waste package.

Also, the State of Nevada present a
concern about geonetric radio integrative result.
Nitrate and sulfate may act as inhibitors. However,
if the salt deposit differentially, in other words, at
sonme point [UDTA] floride other point [UDTA] nitrate
then at certain point the surface may see a worsening
of the conditions. W need to take a |ook at that
condition as well.

Another area is a conparability of waste
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package with i nternal structure, inside waste package.
For instance, nitrate is a benefit for a waste package
performance. |It's detrinental to internal structure,
so we need to take a | ook at that.

We have many uncertainties here. Al so
from our a PA perspective, how those uncertainties
propagate need to be considered as well.

If you have questions, | may go to the
back up slides later.

The first failure node is uniform
corrosion. W have eight CLS7 and four TSPAI
agreenents with DOE in this area. | give you [UDTA]
and | | eave ot her topics for future di scussion, unless
you have questions, then | can go back to the back up
sli de.

The dat a shows t he passive | ayer forned on
the uniformcorrosion. Seens to have integrity for a
long period of time, based on current know edge.
Currently avail abl e data suggests that waste package
of life time gradient of 10,000 years.

(Sl'ide change.)

DR AHN Next slide shows this is
fraction of penetration of waste package surface as a
function of time. These data are from Departnent of

Energy. These group of curves are fromthe data for
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various conditions. One single higher curve fromthe
short-termtest |like six nonths and one year. DCE is
currently planning to use 5-year data which is | ower
than 6 nonths or 2-year data. As you see for any
case, within 10,000 years, no container failure is
shown here.

The i nference of anal og studi es suggests
| ong-term passivity and consistent with nodel for
[ UDTA] . Lately the center issued very extensive
reviewin the validation of anal og studies. W do not
have eject analogs with respect to materials and
envi ronment . If we could analyze interpret the
observations made in the analogs with respect to
current corrosion theory, then we may predict the
future of material as well, In other words, validate
nore than the corrosion theory, is the mai n purpose of
the study of anal ogs.

They covered not just the nickel [UDTA]
for instance, not just nickel-based anal og but other
i ron-based, other artifact neteorite, Indian pila or
what ever i s necessary to val i date t he nodern corrosion
theory. The theory analyzed [UDTA] as well to see
simlar perspective.

However, we still need nore work. For

instance, MQC, mnmicrobial induced-corrosion, DOCE s
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assessnent have two sources, one from expert
elicitation. There will be no MC in the Yucca
Mountain repository. In LTCTF at 60 degrees C. there
wasn't any significant M C neans. M crobes, as
opposed to alive at 60 degree C, but MC attack neans
t here appears to be no significant MC.

Under the list of concerns, nitrate, an
i nhi bitor nmay be consunmed qui ckly by m crobe in order
to have better rationale, how this affects the
performance. [UDTA] Center [UDTA] shows m crobes in
stuff from the Pena Blanca uranium deposit mne
survived a tenperature of 100 degrees C. W need to
consi der these kind of concerns.

O her i ssues inuniformcorrosionincluded
t he ef fect of aggressive chem stry on the uniformcode
and rate, effect of tenperature, especially above the
groundwat er boiling point. Sonme of these are already
assessed by DOE, EPRI and the foreign country al ong
with the Center. W reviewed all those data and
anal ysi s.

Also, there is a concern of sulfur
segregati on. That neans sul phur can accunul ate at
interface within corrosion that exists in the passive
filament netal that will lead to falling off of the

passive film It's a well-observed phenonmenon in
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i ndustry. This can be mtigated by proper design, DCE
i's conducting right now an accel erated testing.

Al so, we have a concern about |ong-term
corrosion potential rise observed in one of the tank
DCE ATCTF. There is trying to interpret that is an
artifact due to the release of ions from the tank
itself. We'd like to see their basis for that.

(SI'ide change.)

DR AHN: Now, next topic subject is
| ocal i zed corrosion. W have four CLST agreenents in
this area. Data based includes first LTCTF did not
see any |l ocalized corrosion up to 95 degrees C. Lower
risk significant is considered as Dave nentioned.
This statenment is somewhat consistent with NRC TPA
exercises as well as EPRI anal ysis.

O her data available in localized
corrosion is higher tenperature effects in aggressive
solution, tests performed by the Center, aggressive
sol ution of pure sodiumchloride at tenperature close
to 90 degrees C., Alloy C22 was the subject of
| ocal i zed corrosion.

Al so, if you have i nproper mcro structure
from welding, the material wll be subjected to
| ocal i zed corrosion. Nonet hel ess, the Center added

up inhibitors such as nitrate and sul phate to pure
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sodium chloride and saw the dramatic increase of
resistance tothe alloy localized corrosion. Thereis
sone data of German tests. German repository is
deduci ng, nonet hel ess, under the radi ati on condi ti ons,
we think the oxidized environnent formed conparable
wi th our repository.

At 100 radical hour, they did not see any
| ocalized corrosion for G4. C4is a slightly less
corrosion resistant to alloy 22. And DOCE tested
| ocalized corrosion on heavy netal, |low pH, high
tenperature conditions and the State of Nevada did
under very aggressive conditions. Also lately, DCE s
wast e package panel consi der ed t he limted
appropriation of |ocal corrosion [UDTA] due to the
limted supply of the oxidants. There i s sone evi dence
of localized corrosion as well, for instance pitting
observed in ion artifact had a high chloride
concentration whi ch neans, denonstrating avalidity of
| ocal i zed nodern corrosion theory.

Still, we need to | earn nore about in the
| ocalized corrosion. W suggest to fill in there a
t enperature above 100 degrees C in a w de range of
ground wat er concentration, including the aggressive
sol uti ons.

Anot her area of work did include a sinple
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solution by adding nore different species or taking
away different species. Also, we'd like to see a
better basis for DOE s critical potential for
| ocal i zed corrosion and NRCis taking the conservative
side, but DOE's critical potential really does not
tell a good el ectrochem cal basis and we would |i ke to
see that.

(SI'ide change.)

DR, AHN: Next failure node is stress
corrosion cracking. W have two CLST agreenents in
this area. Again the data fromDCE, the LTCTF results
showed no SCC even on the double U bend specinens
Doubl e U bend specinens neans SCC tendency under
aggressive conditions due to the aggressive solution
i ncludi ng U-bend. You don't see any SCC i ndicati ons.

As they showed here, the risk of curve,
they assuned the SCC appears to be lower risk
significant.

O her data avail able is DOE and GE showed
t he SCC under control |l ed condi ti ons where t hey applied
the potential with a very high straining. In the
natural environnment we may not have such conditions,
however, the chem cal fluctuations at sone point nmay
reach such conditions, therefore, we need to see nore

extensive data to nmake sure the repository will never
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reach such conditions.

Center did sonme conservative eval uations
in severe environnment and of nagnesium chloride in
1110 C and so the SCC. DOE has also a different
approach to mtigate SCC by applying |aser peening,
t he conpressive stress to mtigate the stress
corrosion and cracking.

Al so, DOE i s proposing to design the waste
package to mtigate the rockfall stressinthe elastic
regime. Thisis adifficult task, sow'd |like to see
how t hat task is inplenented. DCE al so i nproved the
cracked neasurenent to sensitivity, less than one
m cron so that they can predict the crack behavior for
10, 000 year properly.

The State of Nevada have heavy netal, |ow
pH, high tenperature condition testing. Sonme of DCE
anal ogy produced very well. It's another concern.
But again, those tests were done in a very severe
envi ronnment for the purpose of extrapolatingtoreally
positive conditions. And the Gernman tests also are
avai l able. Sone of themare used by EPRI PA | ately.
| guess tests again is valuabl e because they did test
up to 200 C

Work needed: we'd li ke to suggest to fill

in data at tenperature above 100 degrees C and a wi der
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range of groundwater concentrations including the
aggressive solutions. Oher work needed area i ncl udes
heavy nmetal inpurity effect and the fluoride effects,
DCE has a concern about this and pursuing to conduct
tests.

(Slide change.)

DR.  AHN: Next issue is a drip shield
performance. Drip shield perfornmance includes all the
failure nmechani sns of waste package itself, but | put
t oget her here. W have four CLST agreenents and all
our waste package agreenents are rel evant here.

The risk factor associated with drip
shield i ncl udes uni form corrosi on, hydri de
enbrittlement which are not in the waste package
per formance; and stress corrosion cracking. Overall,
risk is lower significant as Dave nentioned earlier.
However, drip shield may mtigate the inpact of
rockfall.

What kind of data do we have? W have | ow
corrosion uniformcorrosion rates fromLTCTF. There
was a concern of fluoride-enhanced fast corrosion. 1In
the DOE's LTCTF, DOE did not see fluoride-enhanced
fast corrosion. Primarily due to the [UDTA] effect,
such as the effect of nitrate and sul fate.

There appears to be that the fluoride

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

290

effects a |l ower risk, however, the Center did a test
under nore controll ed system and pure sodi umchl ori de
sol ution, added a fluoride and added sulfate, nitrate
gradual | y. They still saw the [UDTA] of wuniform
corrosion rate with the fluoride additions. So we
need to clarify better why LTCTF did not see the
fluoride effect, if fluoride uniformcorrosionrateis
i ncreased a coupl e order of magnitude, the drip shield
life will be reduced a coupl e of order of magnitude as
well, Iike 100,000 years. So it's inportant to
clarify that.

No drip shield localized corrosion was
observed in LTCTF, also in German repository up to 200
degrees C, under radi ation condition. Although lately
DCE saw stress corrosion cracking under the sl owest
hydrogen condition at 110 degrees C in [UDTA]
solution, DCE raised a panel caution about this
observation, probably we would like to see how this
observation affected the overall risk of association
[ UDTA] of failure as well as waste package failure.

(Sl'ide change.)

DR AHN: Work needed -- we would like to
suggest to confirm the lower risk significant with
respect to hydri de enbrittl ement. Hydri de

enbrittlement i s unique failure phenonenonintitanium
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conpared with C 22 because t he hydrogen entry fromthe
corrosion will not be fast. Al so, the anount of
hydrogen to formthe hydrogen is a very | arge anount,
the risk is considered to be of low significance
However, as | discussed, if fluoride accelerated the
corrosion rate, then a hydrogen uptake will increase,
so this is related concern. W need to see better
rationale for that, including the height.

Al so, critical hydrogen concentration to
initiate the enbrittlement i s under debate by now. W
have all literature fromDCE and EPRI to establish our
basis right now Currently, thisis an agreenent with
Depart ment of Energy.

Again, it is difficult to obtain the
rockfall stressinthe elastic regine, sow'dliketo
see how DOE i npl ements the proper design to avoid the
| arger stress applied.

(Sl'ide change.)

DR AHN: This is DOE's risk assessnent
drip shield, associated with drip shield performance.
Here, the dose rate of mllirem per year, this is
time. As you see here for base case, degraded drip
shi el d, enhanced drip shield. Al cases showthe dose
rate is very low after 10,000 years.

(Sl'ide change.)
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DR. AHN. Qur next topic is thermal aging.
We have six CLST agreenents. W consider thermally
driven | ong range ordering and the precipitations are
unlikely under the repository conditions. This type
of solid state base transformation may lead to
| ocal i zed corrosion and stress corrosion cracking. W
do not think this is a likely phenonenon under
repository condition, mainly due to a |l owtenperature.

DCE is trying to collect sonme analog
observation of the stability of basis from [ UDTA].
Agai n, we have specific agreenents wi th DOE suggesti ng
t he measurement of factor to tine for transformation
at high tenperature around 800 to 900 degrees C. They
nmeasured the transformation tenperature under
accel erated conditions, like at 800, 900 degrees C,
ext r apol at ed. If the neasurenent here are not
accurate, the extrapol ation consequently woul d not be
accurate, so we'd |ike to see nore accurate
nmeasur enent here.

O her work needed include better initial
sanpl e characterizations. Again, they had to factor
extrapol ation of the aging in a |long-term period and
cooling rate effect. DOE is conducting right nowthe
mark up testing to see this type of phenonena.

(Sl'ide change.)
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DR. AHN: Mechani cal failure included many
nmore [UDTA]. We have 7 CLST agreenents and 5 RDTME
agreenents and 2 TSPAl agreenents. It is of concern
right now as Dave nentioned. A current notion based
on current wunderstanding is low risk significant
mai nly due to the probability to occur. Even without
wast e package you expect a |ow dose. Then if you
mul tiply the probability, you could expect a | ower--.
There is a sequence of events associated with drip
collapse like drip collapse probability, rockfall
probability, rock size distribution and so forth.
It's all probabilistic. Nonetheless, we would |liketo
suggest to evaluate drift degradation better, make
sure there will not be high risk phenonena there
O her areas we would Iike to see better rationales:
i mpact of | oading from discrete rock bl ocks, static
| oads from rockfall, inducing the crib of a waste
package of drip shield. Seismic ground notion.
Again, it is probabilistic, but DOE needs to
i ncorporate that. The corrosion process, as ti me goes
on, the thickness of container and drip shield will be
reduced, therefore, stress wll be reduced as well.

Anot her area 1Is whether the drip
degradation at sone point at the property of water

seepage and tenperature will change and tenperature
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may rise. Sonmething |ike enplacenent of backfill with
t he rocks. For instance, this is earlier DOE s
anal ysis of backfill. W then w thout backfill mainly
tenperature will rise. The w ndows did not change

much. We like to have a better assessnent associ at ed
with drip degradation. This kind of curve will be
val uable interpretation of the risk associated drip
degr adat i on.

(Slide change.)

DR. AHN: Next topic is juvenile failure.
Again, we do not have any agreenent with DOE on
juvenile failure per se, however, we have agreenent in
the criticality with DOE which deals with juvenile
failure.

Wat is the source of the juvenile
failure? Those include detection limt of flaw size,
initial flaw size; human error, stress corrosion
cracking. Here, [UDTA] neans only a period like 10
years, 15 years, {UDTA] subsequently. | mpr oper
materials in welds, especially filler mterial;
i nproper heat treatnent; surface contam nation
t hermal out put outside the expected range during the
wel di ng. Al those will lead to juvenile failure
Ri ght now DOE consi dered | ess than one waste package

failure, but we are considering nore than that, about
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30 waste packages initially.

Wrk needed in this area is detection
limts. Current technology such as ultrasonics or
x-ray has a certain limt of detecting the flaw size.
We have better bases for that.

Also, all data bases wused were from
performance of steels, not specifiedin C22. W have
better rationale why those data are C-22 or titanium
drip shield

Last oneis -- thisis closed welding with
renote control. All comercial data base are not from
renote control, so they need to consider how this
renote control or automatic control affect the
juvenile failure rate. O herwi se, the control may
reduce the juvenile failure rate or renote control may
increase the juvenile failure rate. W'd |ike to see
the [UDTA] for that. On a conservative basis, the
NRC s conponent reeval uati on uses about [UDTA] hi gher
juvenile failure rate right now.

(Sl'ide change.)

DR, AHN: Last one is criticality. W
have seven CLST agreenents. Criticality may be
di scussed separately in another neeting. The reason
| have brought this one here is that criticality is

pl anned to be screened out based on the long-term
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wast e package lifetine.

Screeni ng, based on | ow waste package of
probability is the key to the current criticality
assessnent .

Prelimnary NRC s confirnmative consequence
assessnment showed sim |l ar | ower risk with steady-state
and transient criticality.

We'd like to see though a better based for
probability screening. They have al ready changed t he
position a fewtinmes. So in the beginning its entire
wast e package, 100 percent waste package integrity.
Later on they change the probability of water infusion
into failure container is a loss, assum ng waste
package failures. So we've |like to see a good
justification for all those scenari os.

(Sl'ide change.)

DR. AHN: I n conclusion, DOE assessed the
environnmental conditions of waste package and drip

shield extensively at tenperature below the

groundwat er boiling point. It is suggested that DOE
fill in data at tenperatures above the groundwater
boiling point. Especially, aggressive chem cal

conditions need to be better characteri zed.
The wuniform corrosion rates of waste

package are extrenely | ow. Anal og evi dence and nodel s
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provi de an insight of long-termpassivity. Again, it
is suggested that DOE fill in data at higher
t enper at ures and under aggressi ve chem cal s condi ti on.
For exanple, uniform corrosion rate under crevice
environments, these are to be characterized. W have
one agreenment with DOE in this area.

No localized corrosion and SCC were
observed in DOE' s LTCTF at tenperatures below the
groundwat er boiling point. It is suggested DCE fil
in data at higher tenperatures and under aggressive
chemi cal conditions. The assuned | ocalized corrosion
appears to be a lower risk significant. Actually, in
my back up slide, we did a risk assessnent using NRC s
code assum ng a stress corrosion cracking, assumng a
| ocal i zed corrosion and so forth. W did not see a
significant effect there.

(Sl'ide change.)

DR. AHN: The risk associated with drip
shield failure is lower significant. It is suggested
that DOE provide again proper design to nitigate
i nelastic rockfall effects which nmay cause the drip
shield failure

The current assessnent of rockfall effects
is suggested to include drift degradation, creep,

i npact, and corrosion processes. As Dave nentioned
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earlier, thisis an area we need to clarify for them

Al t hough the juvenil e failure may be | ower
risk significant, better data bases are suggested for
a detection Iimt of flaw size, renote control and
mat eri al s specific performnce.

The |l ast one is the criticality, is |ower
risk significant. Nonetheless, it is suggested that
DCE obtain a better basis for the probability
screeni ng.

Thank you.

VI CE CHAIl RMVAN WVER:  Thank you very nuch.
| had a coupl e of questions.

DR AHN:  Yes.

VI CE CHAI RVAN WYMER: There's a |lot of
addi tional work inthis area, ranges somewher e bet ween
very large and huge and | wondered what sort of
screening criteria are you planning to use or would
you suggest with respect to the -- which are nore --
whi ch of these things are nore inportant to carry out
and on what time schedul e based on a ri sk-informed way
of eval uating?

DR, AHN: Yes. | didn't catch your
question quite clearly.

VI CE CHAl RVAN WWMER:  There's a | ot to do.

How do you decide what to do first?
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DR. AHN. They started with researching
well water. Then |ater on pore water was introduced.
However, because of the high tenperature at the
repository, they tested the chem cal chem stry of the
evapor at ed sol uti ons whi ch was shown i n t he begi nni ng.
And in the neantinme, they sinulated evaporated
solution for corrosiontestingsinall thetine to use
in LTCTF. There is sonme consistency there wth
[ UDTA]. Nonethel ess, there are variations. Again,
those -- with those sol uti ons you do not see | ocalized
corrosion in SCC and SCTF up to 90 degrees C. And in
terns of risk, there is no localized corrosion there
and no cracks formed there, so risk was assessed based
on uniformcorrosion rate with those sol utions.

For instance, in the Center's assessment
was based on pure sodium chloride solution to raise
t he i ssues concerned on t he aggressi ve conditions. So
we did sone risk assessnent varying the chloride
concentration fromthe J-13 to LTCTF concentrati on up
tothe [UDTA] |imt. W saw sone |ocalized corrosion
wi thin 10,000 years, but still risk was very low. So
inaddition, DOEis doing testings in a conbi nation of
various chem cal species. | don't think anybody can
do along-termtesting for all pernutations, but based

on current corrosion theory, they selected LTCITF
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chem stry as well as conbination of key component in
short-termtestings.
VI CE CHAl RVAN WMER: | probably haven't

phrased ny question clearly enough. There's alot yet

to be done. DOE will come in with a |I|icense
application and sone of these questions you'll want
the answers to in order to evaluate their |icense

application. Sone of the questions can wait while the
| icensing process is underway.

How wi || you deci de what information DOE
has to have at the tinme of their |icense application
and how wi || you deci de what is, which of -- and part
of that, how are you to say which of these is nost
important and therefore should be done before the
| icense application?

DR. AHN. | don't think | can answer your
gquestion on the basis of quantity, but | presented to
you DCE has evidence of no stress corrosion cracking
or localized corrosion from ATCTF. | have brought
hi gh tenperature test results from Germany or Center
so what | would like to present today, the current
status, what we knowto close the ol d agreenment by LA
The final decision wll be nade by Licensing Board
whet her there is sufficient infornmation to the safety

case.
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Al'l we needed to do is bring about all the
DOE's evidence, international commttee evidence,
Center's evaluation to the Licensing Board.

VICE CHAI RVAN WYMER: kay, anot her
guesti on. |"m sure you renmenber a while back the
consultants from Nevada nade a big to do about the
effects of nercury and | ead.

DR AHN: Yes, | addressed that.

VI CE CHAI RVAN WYMER:  And corrosi ons.

DR. AHN:  Yes, high heavy netal inpurity
factor.

VI CE CHAI RVAN WYMER: Wiere does that
stand right now?

DR. AHN. Right now, Ron is here. As |
understand correctly for |ocalized corrosion, the
heavy inpurity effect was observed under very severe
condi ti on. The aim of the testing of the State of
Nevada was to accelerate that.

However, inthe stress corrosion cracking,
as | understand correctly, the State of Nevada [ UDTA]
produced the early observation.

VI CE CHAIRVAN WWMER: | see. One fina
question before | turnthe rest of the Conmttee | oose
on you. Wthrespect tocriticality, that probably is

a nonstarter for comrercial fuel in a repository.
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DR AHN:.  Yes.

VI CE CHAI RMVAN WMER:  But there will be
DCE spent fuel in there, sone of which is very high
enrichment stuff. Have you anal yzed that?

DR. AHN. Yes. Right nowthey are focused
-- Meraj is here, focusing on the -- noderator that
water cannot get in, but you're right, actually,
there's a concern about graphite, degrees of [UDTA]
variant DOE fuel. Meraj will nmake a conment on that
further.

MR RAHIM: Meraj Rahim, NRC staff. |
guess to answer -- provide a short answer. | nean DOE
has submtted to us a topical report which outlines an
entire nmethodology for analyzing |ooking at the
potential for criticality. And your question about
high enriched DOE-owned SNF, that's also the
met hodol ogy applies to that waste form Basically,
DCE' s approach is that probability of water getting
into the waste package is |ow, so you need the water
to get into the waste package, corrode the internal
conponent that could [ UDTA] controlled systemfor it
to go -- to have the potential for criticality. So
right now, DOE s approach is approaching from the
probability point of view

VI CE CHAl RMAN WMER: That's considered to
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be a | ow probability by DOCE al so.

MR RAHIM: That's right. At this point,
t hey sai d because of the | ong waste package |ife, the
probability and of course, we are, the staff, is doing
i ndependent anal ysi s. We're approaching from the
consequence side of it.

VI CE CHAI RVAN WMER:  Thank you.

MEMBER LEVENSON: But doesn't DOCE al so
intend for all of the research reactor fuel which was
highly enriched to dilute it before buryingit, before
sending it to the repository?

| think there's a program at Savannah
River to dilute that so that the highly enriched
research reactor fuel does not go into the repository
as such.

VI CE CHAI RVAN WYMER: Vell, | was in a
little study group a while back that | ooked
specifically at this issue and they dilute sone of it,
that's true, but there are sone very high enriched
stuff that they're just going to package up and stick
in there.

John?

MEMBER GARRI CK: How much influence on
what you do is the peer-review work that's been goi ng

on with respect to especially the waste package
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i ssues?

DR AHN: | don't know what you nean
"“influence".

MEMBER GARRI CK: Well, the peer-review
study, for exanple, has suggested that certain
mat erials not be used in the drip shield.

DR. AHN:  Yes, | nentioned that.

MEMBER GARRI CK: Yes. And |'m just
curious, how nmuch of what they have found correl ates
with the work that you're doing?

DR AHN Actually, | tried to put
together not just DOE's Centers including peer-
revi ews' conment s and NW'RB conment , TSPA
I nternational Review Commttees. | put together al

and one exanple is stress corrosion cracking of drip

shi el d.

MEMBER GARRI CK: R ght .

DR. AHN: Wi ch was rai sed by peer review
gr oup.

MEMBER GARRI CK:  Ri ght.

DR. AHN: | mentioned that. | don't think
anything new arrived there. | copied lots of those
comment s.

MEMBER GARRI CK: G ven the views of the

peer- reviewgroup and this i nformation about the drip
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shield, I would -- are questions beginning to be
rai sed about the basic design and the basic need of
the drip shield? In other words, do we need to spend
that billion dollars?

DR. AHN. Well, again, our mssion is not
t he cost anal ysi s.

MEMBER GARRICK: | know it isn't, but it
i's performance. Your mission is to deal with the
i ssue of performance and our interest is in the
ef fectiveness of these various barriers with respect
to safety and based on sonme of the material that you
present ed today and sone of the material that's in the
peer-review report, there's serious questions about
the effectiveness of the drip shield.

DR AHN:  Yes, | agree.

MEMBER GARRI CK:  \When do we get to a point
that there's serious consideration of an alternative?

DR AHN:  Yes.

MEMBER GARRI CK: O different type of
desi gn or even an abandonnent of the drip shield?

DR, AHN: Right, there are a couple of
functions of drip shield that we are consi dering right
now. It's a rock shield, one conponent.

MEMBER GARRI CK:  Yes.

DR. AHN: The other one is water drip --
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MEMBER GARRI CK:  Water.

DR AHN: If the aerosols are really
benign, then the drip shields wll play a very
i nportant rol e because it prevents the water drip not
deposit in the salt and waste package, but if aerosol
does, drip shield may be do anything. Again, thereis
a role of rock shielding there.

M5. BLOOVER: H . Can | take a stab at
this? This is Tamy Blooner. |'mthe CLST Team Lead
currently.

MEMBER GARRI CK:  Yes.

M5. BLOOMER: While DCE currently has the
drip shield as part of what they' re putting forward to
us, they have i ndicated that they are not sure whet her
the drip shield will be there. W wll continue to
evaluate it while they have it there, so that we're up
ontop of it. They may propose anot her material which
at that point we would take a | ook at, but -- or they
may renove it all together and then we will have them
reeval uate what that effect has on they' ve determ ned
how t he wast e package reacts.

We are under the understanding that they
may pull it out. If they do, that's what we're going
to ask themto do and we have, as well, eval uated what

t he wast e package may and may not do without the drip
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shield based on the projected length of the drip
shield as we have it now.

DR AHN: There was also in the very
begi nning another notivation for putting titanium
t here.

MEMBER GARRI CK:  Yes.

DR AHN They chose entirely two
different materials, G 22 and titaniumin case |liquid-
based all oy [UDTA] work, then titaniumw ||l prevent
the water intrusion. That's the original intent as
wel | .

MEMBER GARRI CK:  Right, right.

VI CE CHAl RVAN WMER:  Geor ge?

CHAI RVAN HORNBERGER:  Yes. John asked ny
guestions, but just as one quick followup, to phrase
it a different way, if the drip shield were to go
away, are you confortable with the agreenents that you
have in place now to provide enough information on
effects, potential effects of rockfall and things |ike
t hat ?

DR. AHN. Most of them nost of them yes.

MEMBER GARRICK: M It?

MEMBER LEVENSON: Yes. | have a rather
basi c question and that is in al nost all cases, you' ve

identified additional necessary information. Howmuch
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of those additional necessary information arise from
a risk perspective as opposed to just filling out the
scientific informati on because, for instance, Slides
19 and 22 show that the performance is the sane
whet her you have a base case, an enhanced drip shield
or a degraded drip shield. |If that's really the case,
why do we need to collect nore data of the drip
shield? How nmuch of this is scientific interest as
opposed to risk --

DR. AHN. Right. 1Inthe very beginning --
second sl i de.

Here | nentioned the objectives, the
status of safety denonstration, status of technical
basis. Safety denonstrati on was obt ai ned based on t he
best nodels with the current understandi ng of sci ence.
That does not nean we do not have uncertainties.
Therefore, we need to discuss basis. | don't think --
you see, safety denonstration shows those figures.
Still, we have good technical basis for that because
t hose denonstrations were made on the best judgnment
with the current know edge.

How nmuch basis do we need? | don't now.
Tim MCartin may address that issue. W have
di scussed that anpbng oursel ves several tines.

DR ESH Well, this is Dave Esh. | have
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a perspective on that. 1It's a good comment. | nean
your curves are show ng that if you degree or enhance
that barrier it doesn't influence the systembehavi or

t hat much, but you have to be careful because that's
purely using the nodel that you devel oped and nost of

t hese uncertainties that they' re tal ki ng about, you'd
first have to evaluate whether that degradation or

enhancenent captured those uncertainties that Tae has
tal ked about would be the first thing and I woul d say
for the nost part it probably didn't because if -- |

don't know if this is true or not, but if the drip
shield is preventing significant rockfall or drip
col |l apse damage to the packages, that sequence of

events isn't built into the nodel. So if you take out

the drip shield conpletely, and you never change your
rockfall nodel, you' re not going to see an effect from
t hat process.

The sane thing woul d apply say if the drip
shi el d was preventing aggressive chem cal conditions
that would result in localized corrosion of stress
corrosion cracki ng nuch greater than consi dered now at
early times. |If those things aren't built into your
nmodel so that when you take out that barrier or
degrade it, you' re not going to see the effect in your

nmodel .
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So your comment is a good one. | thinkto
fully answer it, they would need to do sone nore work,
not necessarily experinental work related to the drip
shield, but nore analysis, PA type work to be
conpet ent .

MEMBER LEVENSON: If | can sunmari ze your
answer, it's that you're not using risk insights to
deci de what additional information to get?

DR ESH. Well, | think we do, but you
have to be cautious. Yes, but that's an exanple of
where you have to be cauti ous.

CHAI RMAN  HORNBERCER: But | think you
answered a different question. | think what -- MIt's
guestion is why acquire nore information on the drip
shield itself, not on the waste package, not on an
anal ysi s of what happens if you take the drip shield
out, but why require nore information on corrosion of
the drip shield if, in fact, it doesn't matter?

DR. ESH: But | think that question of
whether it matters or not is influenced by the other
things that you ve put in the nodel. So those three
curves that are close to each other, the degraded,
enhanced and the base case, they my be nuch
different, they may have a bi gger spread between t hem

if you' ve added other things into the nodel that that
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barrier is influencing.

DR. AHN: Before Timcoments, |et nme add
one nore thing. In this safety there was [ UDTA]. W
i ncorporated uncertainties here quantitatively, if we
know where; for instance, distribution of wuniform
corrosion rate, distribution of critical potential.
We factored uncertainties here. Wat technical basis
means supporting those observations, how nuch. He may
address that issue.

MR. McCARTIN:.  Tim MCartin, NRC staff.
| think Dave's correct in what he's saying. W have
a very conplex code and sonetines you do the
cal cul ations and you see sonething that |ines up and
gee, there's no effect here and the initial reaction
is you don't need to do anything nore. W are
constantly |l ooking at the risk inpact of these things
and making sure the code results are truly depicting
a good representation of risk. That's one part of it.

The other part of it though and this gets
to NRC s review of what DOE is doing and the rule
| ooks at the capabilities of barriers and if the
Department is com ng and they have a drip shield that
provides a capability for let's say no water wll get
on the waste package for say 5,000 years, that's a

significant capability. We'll look at the -- what
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they've clained and whether there's sufficient
information to support that claim Because
ultimately, we have to decide whether what they're
saying 1is supported. Now whether that's risk
significant or not, it may have a limted effect on
dose with a waste package that |asts a very long tine.
But | would argue froma nultiple barrier standpoint,
if the drip shield can keep water off the waste
package for 5,000 years, that's a capability and if
they're going to take credit for that, it needs to be
supported. So yes, we try to be as risk informed as
we can. There are certain things that if you | ook
strictly at dose and that's inportant, strictly at
dose, may not be as risk-informed, but | think you do
need to | ook at what is the capability of each of the
barriers and in that sense the drip shield does
provi de sonet hing that does need to be supported.
MEMBER GARRI CK:  But t he capability should
be looked at in the context of the dose to the
critical group. That should be the starting point --
MR McCARTIN:.  Yes and no because | think
t he dose cal cul ati on can be very m sl eadi ng soneti nes
in that regard and I would just point to that there
have been clains that it's not a geol ogic repository.

It's conpletely engineered and | think there are
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aspects that dose calculation, it's very easy to junp
to the dose nunber. Sonetinmes it isn't necessarily as
informative as other things and I'lIl point to there
are certain nuclides that never get out. You never
see a dose value fromthose nucli des.

One mght argue, well, there's no risk
contribution. Well, if you look at it, well, gee, the
geol ogy is causing delays later than a mllion years,
potentially. And it's hard to get to that and I guess
Dr. Garrick, you mght say well, that is part of the
ri sk and sonehow you need to pull that out and I would
agree, but it gets very difficult if you just | ook at
the dose and | think the multiple barrier requirenent
is --

CHAI RVAN HORNBERGER:  But again, not to --
to go your exanple, the exanple you just used, Tim
given this calculation that you describe of
retardation of nuclides that never appear for a
mllion years, would you turn around and still ask the
Department of Energy to provide nore information on
the performance of zeolites or the saturated zone
because we just want to make sure that that barrier
really is contributing in the way you think. It's a
way of asking for nore information, not eval uating the

barri er.
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MR MCARTIN. Well, correct. But the
question would be is if the Departnent has say
retardation factors for anericiumand plutonium --

CHAI RVAN  HORNBERGER: They're not the
ones.

MR. M CARTI N: They would need to be
supported, but so | think we woul d ask for the support
for what they're claimng.

CHAI RVAN HORNBERGER:  But your exanpl e was
for radionuclides that never appear.

MR. McCARTIN. Right, well, those were --

CHAl RVAN HORNBERGER: Woul d you ask for
nore information on those?

MR McCARTIN:  We wouldn't ask for nore.
W would ask for the information to support what
they' re claimng.

The ot her problemw th the dose thing, the
drip shieldis aprinme exanple. I1f it keeps water off
t he waste package and if that was the only thing, if
it's redundant with t he wast e package, one m ght argue
it has no risk contribution and when you do the dose
calculation, it's very difficult toshowthat. That's
the part, at least | likein the rule that you have to
talk to the capability of each of the barriers. And

sonehow that capability should be point to sone
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ability to potentially affect risk.

MEMBER GARRI CK: Yes, but again, what
we've tried to stress is that the capability of the
barriers is not in an abstract concept. It's the
capability with respect to sonething.

MR, McCARTI N:  Yes.

MEMBER GARRI CK: W need to keep that in
f ocus.

MEMBER LEVENSON: Let ne expand, Tim a
little bit maybe ny questi on because | under st and what
you' re saying and generically | agree, but if | |ook
at this and every single thing in here has a long |i st
of nore additional information, it seens to ne the
second question to ask is how many of those itens of
information are inportant to assess that particul ar
i ssue? Is that really necessary to assess the
corrosion or is it just to fill out the scientific
background? An awful lot of information here that
doesn't exist on anything el se we do routinely. This
is a pretty conplete package. I1t's a shopping |ist.

MR. McCARTIN.  Well, we certainly would
like to think that all the agreenents are tied to
sonet hi ng that has a contri bution to performance. And
sonmet hing that's necessary.

Havi ng said that, there's no question that
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this is a continual process of reeval uating whether
sone of the informationis still necessary and it does
evol ve, but certainly when these things were
requested, there was a sense that they had an effect.
Could we be wong in sone areas? Absolutely. And
that's --

MEMBER LEVENSON: Well, you have many,
many nore risk insights, both fromyour own work and
DCE work and | think the question of when you're
tal ki ng about Ray poses a question, there's no way al
of this information is going to be accumnul at ed.

And soto set priorities, | don't know how
you do it other than risk insights, not necessarily
just the conmputer TPA or TSPA, but other risk
insights. It seens to nme you have to introduce risk
insights into this.

DR. AHN: Yes. Let ne add one thing. Tim
mentioned nultiple barrier requirenent and i n case of
ot her concern we may consi der those |ists.

As | nentioned to you, the safety
denonstration is based on the current observation. |
stressed for each subject what evidence we had to
denonstrate the case, but there are nore technica
bases, how nmuch do we need shoul d be determ ned by the

Li censi ng Board during the |icensing period.
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VWat we are trying to do is to put
together all those bases, evidences to support the
current safety denonstrations.

VI CE CHAIl RMVAN WWVER:  Andy, what woul d you
like to ask?

MR. CAMPBELL: So is it the opinion of the
staff that all the information requested for and al
the agreenments is necessary prior to licensing or is
there an attenpt to reevaluate the information
requests in sone of the agreenents in |ight of your
ri sk anal yses?

DR, AHN: W do. W interact with DOE
nore |ike weekly to pursue the closure of the ora
agreenent, going into detailed aspect of oral
agreenent . W are seeking a way to close all
agreenents by considering what are inportant factors
of risk analysis.

MR LESLIE: Thisis Brett Leslie fromthe
NRC staff and | would kind of |like to address two
things that were actually in Andy's question. It's
two-fold, which is performance confirmation or you
know, is there information in the agreenents that we
expect to cone after an initial |icense application?

This is going to be a point of discussion

at the upcom ng techni cal exchange for the Fiscal Year
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2003 agreenents. | think we've gone through a t hought
exerci se inside NRC and at the Center, |ooking at the
their agreenents and sayi ng yes, | ook at the scope of
what these things are saying, long termtesting. Do
we expect themto turn off the switches and shut down
their experinments at the tinme of |icense application?
That wasn't our intent. But regardless of what is
requested in those agreenents, there nust be
sufficient information at the time of initial |icense
application on the particular area to nmake a deci si on.

So | think all the information we've
requested, we believe is needed prior to |icense
application in the agreenents. Maybe not all the
information because we anticipate perfornmance
confirmation testing.

The second one was really -- is the staff
using risk information to tell DOE what they don't
need to do? kay. That's -- we -- nanagenent, NRC
managenent is constantly telling DOE to use risk
i nformation, to make a case and say yes, we don't need
to supply this information. W' ve been waiting for
quite sone tinme for the first analysis fromDOE with
t hat approach. W're ready to talk about it, but DOE
has to cone up and say here's the information or

here's the reason why we don't need to do it. It's
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not our purview to say well, just trust us and you
don't need to do it. So part of that using the risk
i nformati on and part of using, doing the risk insights
anal ysi s and doi ng sone of these off-Iine cal cul ati ons
is so that when DOE cones in and say okay, for this
agreenent here's sone additional sensitivity or
calculations for why this information isn't really
needed. We're in the position to say okay, yes, or
no, have you considered this uncertainty when you' ve
done your sensitivity anal ysis.

VI CE CHAI RMVAN WYMER: Thank you. That
gets at ny question very squarely.

MEMBER LEVENSON: But Brett, | have a
little problemw th that because generally the things
that are in the agreenents are because NRC asked for
it and DOE submitted and agreed to submt it, to
provide it. Now if the person who asked for it by
subsequent risk insights and analysis decides it
really wasn't required inthe first place, | think you
have an obligation to go back and say we really
shoul dn't have asked for that.

M5. BLOOMER In fact, we have done that
on occasion. W take a look at -- as Tae nentioned,
we take a |l ook at all of the agreenents and we di scus

themwi th DOE at regular intervals in the CLST team
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We have cone to concl usi ons about sonme agreenents t hat
we feel are no | onger necessary and therefore, we said
this is now under a status of closed. And we've gone
ahead and cl osed agreenents, based on the fact that
ei ther DOE has provided us information or said that
you know, this information probably isn't needed and
we' ve agreed because we' ve done nore testing that said
you know, this information isn't needed.

If you | ook at the fluorine that people
are tal ki ng about and how all of a sudden that that's
an issue with the drip shield, if nobody asked about
that question to begin wth, everybody woul d assune
the drip shield was going to last for the anount of
time that DOE said it was going to | ast and that woul d
have been the end of it.

We want technical basis to justify what
t hey say. These issues that we've put in front of
t hem have all been risk significant in the fact that
we asked them the questions and we didn't just ask
irrel evant questions. W've done testing. W' ve read
about testing. W' ve found results that indicate this
may not be the whole truth. G ve us sone background
to help us see the whole truth and fromthat, these
agreenents have fallen out. Wen we find sonme ot her

data that says we don't need that agreenent any nore
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or we don't need all that data for that agreenent any
nore, we discuss with DOE and we cone to sone
under standing and we have done that as recently as
t oday.

VI CE CHAI RMVAN WMER:  Thank you. That's
very cl ear.

Are there other questions or coments?
M ke?

MR. LEE: Yes, hi. | just want to take
exception with a statenent you nmde regarding the
Li censing Board and none of us here, | think, can
certainly speak to what the Licensing Board may or may
not do, but in the first instance, DOE is obliged to
denonstrate conpliance with NRC s regulations and in
doi ng so provide sufficient technical basis for that
denonstration

The staff and any potential |I|icensing
review would use its own independent judgnment and
render an apprai sal or assessnent as to whet her or not
there's suf ficient i nformation t here, gi ven
uncertainties and state of know edge to judge whet her
or not the regul ations have been conplied wth.

The Licensing Board will take all of that
information and then render its own independent

decision, but | don't think they're going to be the
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arbiter as to whether or not DOE needs to provide nore
information or that there are technical cases --

DR AHN: No, | didn't nean that. It's
just where there's insufficient information.

MR LEE: The first Iine of defense in all
of this is the staff and they'|ll prepare a safety
eval uation report whichwi |l eval uate DOE s conpli ance
denonstrations and that, in turn wll be use --

DR. AHN. Yes. Before that tine, as Terry
menti oned, we are going with DOE weekly to cl ose nost
agreenents.

MR. LEE: | understand that.

VI CE CHAI RMVAN WYMER: Are there other
questi ons or comments?

MR. LEE: You mi ght ask San Antoni o.

VI CE CHAI RMVAN WMER: M ght ask what ?

MR. LEE: San Antoni o.

VI CE CHAl RVAN WYMER:  Hel | o, San Ant oni o,
do you have any questions or conments?

UNI DENTI FI ED SPEAKER: No, we don't have
any questions.

VI CE CHAl RMVAN WMER:  Ckay, thank you. |
know you have prepared an excel |l ent and very detail ed
conprehensi ve set of back up slides.

DR. AHN:  Thank you very rmuch
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(Laughter.)

VI CE CHAI RMVAN WIER: VWhich I'd like to
have a set of, if | may. |If there's no nore questions
or comrents, thank you for a very stinulating
di scussi on.

CHAI RVAN HORNBERGER: kay, so we are
scheduled to have lunch from 1 to 2. W can
definitely have it early.

Are there things that we need to discuss
before we break for |unch? O that you want to
di scuss.

| think we will not need the recorder
after we close for lunch, we won't need the recorder
any nore.

Any fol |l ow up di scussion you want to have
on what we just heard?

VI CE CHAl RMVAN WMER: | don't think so.
| think we do have to talk about witing a letter on
this issue of waste package performance, but that's
anot her, sort of another tine.

CHAI RVAN HORNBERGER: (Ckay. GCkay, not hi ng
-- anything el se that we need to discuss? Ckay, we're
going to break until 2 o'clock. Adjourned.

(Wher eupon, at 12:25 p.m, the neeting was

concl uded.)
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